Interferon-beta and -gamma, but not tumor necrosis factor-alpha, demonstrate immunoregulatory effects on carcinoma cell lines infected with human papillomavirus.
Mechanisms whereby cells infected with human papillomavirus (HPV) escape immune surveillance, ultimately leading to invasive cervical carcinoma, may involve changes in local cytokine production, loss of responsiveness to cytokines, and alterations in the expression of immune-regulatory molecules such as histocompatibility-related leukocyte antigen (HLA) Class 1 and 2 and ICAM-I. This study examined the separate and combined effects of immune-activating cytokines, interferon (IFN)-gamma, IFN-beta, and tumor necrosis factor (TNF)-alpha, on the expression of these molecules. Membrane protein expression and cellular mRNA levels were analyzed in cervical carcinoma-derived cell lines, SiHa and CaSki (with low and high HPV16 copy number, respectively), after exposure to cytokines. Both cell lines demonstrated constitutive expression of HLA Class 1 but not HLA Class 2 membrane antigens. IFN-gamma and -beta induced changes in Class 1 mRNA levels but not in membrane molecule expression. IFN-gamma induced dose-dependent expression of Class 2 membrane and mRNA molecules in both cell lines (more pronounced in SiHa than in CaSki cells), which was antagonized by IFN-beta. Constitutive ICAM-I membrane expression was observed only on CaSki cells, although ICAM-I mRNA was expressed in both cell lines. IFN-gamma up-regulated the membrane expression of this molecule, whereas IFN-beta led to its suppression. Differential modulation of ICAM-I mRNA was observed in both cell lines. A lack of response to TNF-alpha was observed throughout the experiments. The findings of this study point to possible mechanisms leading to suppression of local immune response in the pathogenesis of HPV-associated neoplasia. They also emphasize the complexity of developing an efficient cytokine therapy for patients with premalignant cervical disease.